Barrett's esophagus predisposes affected patients to the development of esophageal adenocarcinoma. The development of adenocarcinoma proceeds along a progression through low-and highgrade dysplasia. Surveillance of Barrett's patients requires serial endoscopic investigations and grading mucosal biopsies. Unfortunately, grading of biopsies by conventional hematoxylin and eosin staining isfraught with significant interobserver variations. We havefound in both biopsy and resection specimens that immunostaining for the small GTP binding protein Rab]I is increased in low-grade dysplastic cells. This staining is lost in high-grade dysplastic cells. These results suggest that low-grade dysplastic cells undergo an apical trafficking blockade, which is released as cells progress to the less differentiated phenotype of high-grade dysplasia and adenocarcinoma. Examination of the SKGT-4 esophageal adenocarcinoma cell line demonstrated prominent mRNA and protein expression for Rabli. Rabli immunostaining was present in SKGT-4 cells as a perinuclear nidus ofpunctate staining along with a more diffuse punctate pattern. Thus, Rabll expression was present in a esophageal adenocarcinoma cells in culture. Markers of vesicle trafficking may be critical factors for grading of mucosal dysplastic transitions leading to adenocarcinoma.
INTRODUCTION
Gastroesophageal reflux disease (GERD) is now recognized as a prevalent cause of upper gastrointestinal symptoms [17, 29] . While novel proton pump inhibitor medications and prokinetics have provided significant therapeutic interventions in the treatment of GERD, the complications of reflux disease remain of considerable concern. In particular, Barrett's esophagus or columnar metaplasia of the distal esophagus carries a 30-to 40 -fold increased risk of developing esophageal adenocarcinoma [11, 16, 31, 39] . A strong relationship has been established between specialized intestinal-type Barrett's epithelium and adenocarcinoma [11, 12, 14, 26, 27, 31, 39, 41] . This association of Barrett's epithelium with adenocarcinoma has led to the recommendations that patients with Barrett's epithelium undergo a program of regular aTo whom all correspondence should be addressed: James R. goldn@mil.cg.edu. 'Abbreviations:GERD, gastroesophageal reflux disease. 113 endoscopic surveillance [28, 37] . Central to this process of surveillance is the histological grading of serial endoscopic biopsies. Inherent to this protocol is the concept that adenocarcinoma develops through a progression through increasing grades of dysplasia [23, 32, 36] . When high-grade dysplasia (essentially carcinoma in situ) is detected, early resection of the distal esophagus is indicated, since the incidence of frank adenocarcinoma in the remaining esophagus is high [11, 23, 40] .
While high-grade dysplasia and adenocarcinoma are generally easily discerned histologically, much greater interobserver variation has been reported for the grading of low-grade dysplasia [34] . These uncertainties make the surveillance of Barrett's more problematic, and lead to confusion in identifying patients who need more frequent biopsies. More importantly inconsistencies in grading likely lead to more frequent than necassary biopsy surveillance of patients with benign disease. Thus, many investigators have sought to identify more objective criteria to identify those patients with the greatest risk of developing cancer. Recent studies suggest that mutations of the p53 tumor suppressor gene, as detected by immunohistochemistry or flow cytometry, may be predictive of progression to high-grade dysplasia and adenocarcinoma [2, 3, 5, 15, 18, 25, 38, 43] . Genetic instability as determined by aneuploid or increased G2\tetraploid fractions in flow cytometric analysis and cellular ultrastructural changes have been implicated in the development of adenocarcinoma [20-22, 32, 33] [42] . In epithelial cells, Rabi 1 is associated with sub-apical vesicles in a number of cells including the gastric fundic, ileal, and colonic epithelia as well as the squamous epthelium of the esophagus [8] . In the gastric parietal cell, RabI 1, as well as its closely related molecular cousin Rab25, are located on the tubulovesicular system which is responsible for the regulated recycling of the H/KATPase to the secretory canaliculus [4, 9] . Since dysplasia in Barrett's epithelia appeared to correlate with a loss of apical secretory phenotype, we sought to investigate whether dysplasia alterred the expression and distribution of RabI 1 [30] . We first investigated the staining for RabI 1 in esophageal adencarcinoma resection specimens. These resections are especially appropriate for this analysis since they usually contain the full range of phenotypes from non-dysplastic Barrett's columnar epithelia through low and highgrade dysplasia into frank adenocarcinoma. In these resection specimens, little staining for RabI 1 was oberved in the specialized intestinal cells of Barrett's mucosa. However, we observed strong staining in low-grade dysplastic cells ( Figure 1 ). RabI 1 antibodies stained large supranuclear vesicles in low-grade dysplastic cells ( Figure 1 ). Interestingly, Rabi 1 staining became more diffuse or non-detectable in high-grade dysplastic cells and frank adenocarcinoma. Similar results were obtained when specimens were stained for Rab25. In contrast with RabI 1 staining, staining for p53 showed significant increases in high-grade dysplasia and frank adenocarcinoma. While our data therefore suggest that elevated p53 expression (a reflection of p53 mutation) is a late finding and are similar to three previous studies [6, 13, 35] , it shouldbe noted that other investigators have reported elevations in p53 in low-grade dysplasia [15, 18, 19, 24, 43] . Whether these differences reflect differences in staining technique or variations in histological grading of biopsies remains to be determined. Nevertheless, these results do indicate that Rabll staining reflects the presence of low-grade dysplasia.
To identify better the association of Rabl 1 mmunoreactivity with low-grade dysplasia, 60 [20] have previously noted significant ultrastructural changes in low-grade dysplastic cells. Notably, using electron microscopy, they identified the presence of large perinuclear vacuoles in low grade dysplastic cells. Importantly, high-grade dysplastic cell and adenocarcinoma cells appeared to lose this perinuclear vacuole [20] . The electron microscopic description of a perinuclear vacuole was similar to the pattern which we observed for both RabI 1 and Rab25 immunostaining. We therefore sought to identify the compartment involved in the formation of the perinuclear vacuole by staining with antibodies against two proteins associated with the trans-Golgi apparatus, the mannose- Figure 2 ). These results demonstrate that esophageal adenocarcinoma cells do express Rabl 1.
To investigate the localization of Rabi 1 within SKGT-4 cells, we studied the distribution of Rabi 1 using a monoclonal antibody which is specific for Rabll [8] . We 
